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PATENT COOPERATION TREATY 
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OF PRIORITY DOCUMENT 
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the PCT Administrative 
Inst ruct ions 



DATE OF MAILING OF 
THIS NOTIFICATION: 

07 July 1989 (07.07.89) 



! INTERNATIONAL APPLICATION No. PCT/JP89/0 0 3 3 7 



Po: 



AWANO , Shigetaka 

Matsushita Electric Industrial Co., Ltd, 

1006, Oaza Kadoma 

Kadoma-shi 

Osaka 571 

JAPON 



APPLICANT ' S OR AGENT * S 
FILE REFERENCE: 
P7048-PO 



From : 

The International Bureau of WIPO 

1211 Geneva 20 

Switzerland 



INTERNATIONAL FILING DATE: 



30 March 1989 (30.03.89) 



PRIORITY DATE ( S ) CLAIMED: 



31 March 1988 (31.03.88) 
31 March 1988 (31.03.88) 
18 May 1988 (18.05.88) 



DATE OF RECEIPT OF PRIORITY DOCUMENT ( S ) : 

06 July 1989 (06.07.89) 



A copy of this Notification is being sent to each designated Office. 



T. Shimomichi 
(Authorized Officer) 



Form PCT/IB/304 (January 1985) 



lH|c'd PCT/PTO _ 2 7 N0V#^ 



INTERNATIONAL APPLICATION ; 

UNDER THE 
PATENT COOPERATION TREATY 

REQUEST 

THE UNDERSIGNED REQUESTS THAT THE PRESENT 

INTERNATIONAL APPLICATION BE PROCESSED 
ACCORDING TO THE PATENT COOPERATION TREATY 



(The following is to be fil| 
INTERNATIONAL 
APPLICATION No: 



i by the receiving Office) 



INTERNATIONAL 
FILING DATE: 



(Stamp) 

Name of receiving Office and "PCT International Application" 



Applicant's or Agent's File Reference 
(indicated by applicant if desired) 



P7048-PO 



Box No. I TITLE OF INVENTION 

"BIOSENSOR AND A PROCESS FOR PREPARATION THEREOF" 

Box No. II APPLICANT (WHETHER OR NOT ALSO INVENTOR); DESIGNATED STATES FOR WHICH HE/SHE/IT IS 
APPLICANT. Use this box for indicating the applicant or. if there arc several applicants, one of them. If more than one person (includes, where 
applicable, a legal entity) is involved, continue in Box No. III. 



The person identified in this box is (check one only): [ j applicant and inventor* 
Name and address:* - 

Matsushita Electric IndustvioJ Co., Ltd. 

1006, Oaza Kadoma, Kadoma-shi, OSAKA 571 JAPAN 



applicant only 



Telephone number: (06)908-1121 Telegraphic address 
(including area code) 



. MATSUDEN 



MORIGUCHI 

Country of nationaiity: Japan Country of residence:"* 

The person identified in this box is applicant for the purposes of (check one only): 
| [ all designated States 



Teleprinter address: 



MATUSITA 
J 6,34.26 



all designated States except 
the United States of America 



□ the United Slates 
of Americ 



ica only 



Japan 



□ the Stales indicated 
in the "Supplemental Box" 



Box No. Ill FURTHER APPLICANTS, IF ANY; (FURTHER) INVENTORS, IF ANY; DESIGNATED STATES FOR 
WHICH THEY ARE APPLICANTS (IF APPLIC ABLE). v Aseparate sub-box has to be filled in in respect of each person (includes, where 
applicable a legal entity). If the following two sub-boxes are insufficient, continue in the -Supplemental Box, (giving there tor each addi- 
tional person the same indications as those requested in the following two sub-boxes) or by using a "continuation she et. 

The person identified in this sub-box is (check one only): [IT applicant and inventor* Q applicant only inventor only* 

Name and address:** 

i 

NANKAI Shiro 

50-12, Nasuzukuri 4-chome, Hirakata-shi , OSAKA 573 JAPAN 



If the person identified in this sub-box is applicant (or applicant and inventor), indicate also: 
Country of nationality: Japan Country of residence 

and whether that person is applicant for the purposes of (check one only): 
| [ all designated Stales 



□ all designated States except 
the United States of America 



the United States 
of America only 



Japan 



□ the States indicated 
in the "Supplemental Box - 



The person identified in this sub-box is (check one only): 
Name and address:** 



applicant and inventor* [ ] applicant only [ | inventor only * 



KAWAGURI Mariko 

Thowamoriguchihaitaun 202, 12-1, Dainichicho 1-chome 
Moriguchi-shi, OSAKA 570 JAPAN 



If the person identified in this sub-box is applicant (or applicant and inventor), indicate also: 
Country of nationality: Japan Country of residence:*** 

and whether that person is applicant for the purposes of (check one only): 
□ all designated Slates HI*" donated States except 



■ jail wb»iguaibu .jwtw* ».«w-»r» 

I line United States of America 



the United States 
of America only 



Japan 

□ the Stales indicated 
in the -Supplemental Box" 



If the person indicated as -applicant and inventor' or as "inventor only" is not an inventor for the purposes of aJl the designated States. 

give the necessary indications in the "Supplemental box." 
•* Indicate the name of a natural person by giving his/her family name first followed by the given namc(s). Indicate the name of a legal entity by 

its full official designation. In the address, include both the postal code (if any) and the country (name). 
— If residence is not indicated, it will be assumed that the country of residence is the same as the country indicated in the address. 
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Sheet number 



tfox No. Ill CONTINUATION (IF REQUIRED) FURTHER APPLICANTS, IF ANY; (FURTHER) INVENTORS. IF ANY; 
DESIGNATED STATES FOR WHICH THEY ARE APPLICANTS (IF APPLICABLE). A separate sub-box has to be mied in 
in respect of each person (includes, where applicable, a legal entity). 

The person identified in this sub-box is (check one only): | X | applicant and inventor" j | applicant only | | inventor only- 
Name and address:*" 

FUJITA Mayumi 

131-85, Kajimachi 3-chome, Moriguchi-shi , OSAKA 570 JAPAN 

If the person identified in this sub-box is applicant (or applicant and inventor), indicate also: 

Country of nationaJity: Japan Country of residence:*"" Japan 

and whether that person is applicant for the purposes of (check one only): 

n„n Cf**« I lall designated States except I v (the United States | jthe States indicated 
statcs I !i ne united States of America L2-!of America only I !in the 'Supplemental Box" 

The person identified in this sub-box is (check one only): | Xj applicant and inventor* | | applicant only [ j inventor only - 
Name and address:*" 

IIJIMA Takashi 

35-26, Yamanouenishimachi, Hirakata-shi, OSAKA 573 JAPAN 

If the person identified in this sub-box is applicant (or applicant and inventor), indicate also: . ^ 

Country of nationality: Japan Country of residence:— Japan 

and whether that person is applicant for the purposes of (check one only): 

□ *n h-.; 0 *i»»»h c tl f« 1 1*11 designated Slates except I y l tnc United States I jthe States indicated 
all designated States | j thc Un ? ca Sta( „ Q f America liUof America only I I in the -Suppfemental Box" 

The person identified in this sub-box is (check one only): | | applicant and inventor* | | applicant only [ | inventor only* 
Name and address :*" 



If the person identified in this sub-box is applicant (or applicant and inventor), indicate also: 
Country of nationality: Country of residence:*"" 

and whether that person is applicant for the purposes of (check one only): 

□ 9 n H M i,«,.i.H I | all designated States except | | the United Stales | I the Stales indicated 
all designated SUtcs | | |fce Uniuui Suus of Amcri ca I lof America only I 1 in the -Supplemental Box" 

The person identified in this sub-box is (check one only): | | applicant and inventor* | | applicant only | | inventor only • 
Name and address:** 



If the person identified in this sub-box is applicant (or applicant and inventor), indicate also: 
Country of nationality: Country of residence:*"" 

and whether that person is applicant for the purposes of (check one only): 

□ h«;»„,^h «t a# « I lall designated States except I ithc United Sutes I [the Slates indicated 
all designated States | | thc Un * e(1 Sutcj of Amenca | | Q f America only I lin the -Supplemental Box 



If the person indicated as -applicant and inventor" or as 'inventor only" is not an inventor for the purposes of ail the designated Slates, 
give the necessary indications in the -Supplemental box." 

Indicate the name ofa natural person by giving his/her family name first followed by the given namc(s). Indicate the name ofa legal entity by 
its full official designation. In the address, include both the postal code (if any) and the country (name). 

If residence is not indicated, it will be assumed that the country of residence is the same as the country indicated in the address. 



If this continuation sheet is not used, it need not be included in the Request. 



Form PCT/RO/101 f continuation nneet) fJulv I9S7) 



See notes on accompanying sheet 



Sheet Dumber 



Box No. rV AGENT (IF ANY) OR COMMON REPRESENTATIVE (IF ANY); ADDRESS FOR NOTIFICATIONS fIN 
CERTAIN CASES). A common representative may be appointed only if there are several applicants and if no agent is or has been 
appointed: the common representative must be one oi the applicants. 

The following person (includes, where applicable, a legal entity) is hereby/has been appointed as agent or common representative to act 
on behalf of the applicants) be ["ore the competent International-Authorities: 

Name and address, including postal code and couniry: If the space below is used instead for an I j 

address for notifications, mark here I ! 

Name AWANO Shigetaka, Patent Attorney (Reg. No. 6152) 
Name KOKAJI Akira, Patent Attorney (Reg. No. 7 24 2) 
Address c/o Matsushita Electric Industrial Co., Ltd. 

1006, Oaza Kadoma, Kadoma-shi, OSAKA 571 JAPAN 

Telephone number: (06)908-1121 Telegraphic MATSUDEN Teleprinter MATUSITA 

(including area code) address : MQRIGUCHI address : J 63 4 26 

Box No. V DESIGNATION OF GROUPS OF STATES OR STATES 1 1); CHOICE OF CERTAIN KINDS OF PROTECTION 
OR TREATMENT The following designations are hereby made (please mark the applicable check-boxes): 

Regiooal Patent - 



2 EP European Patem<2) : AT Austria. BE Beleium. CH and LI Switzerland and Liechtenstein. DE Germany 
(Federal Repubiic of), FR France, GB United Kingdom, IT Italy, LU Luxembourg, NL Netherlands, 
SE Sweden. 

and any other Contracting State of the European Patent Convention which has become party to the PCT after the issuance of this 
sheet (specify on dotted line); 

| | OA OAPI Patent: Benin. Cameroon. Central African Republic, Chad. Congo, Gabon. Mali, Mauritania. Senegal. Togo. 

and any other member State of OaPI which has become party to the PCT arter the issuance of this sheet; if other OAPI title 
desired, specify on dotted lineO); 

National Patent (iTother kindof protection or treatment desired, specify on dotted lineO)) 

0 AT AustriaO) Q KR Republic of KoreaO) 

Q AU Australia^) Q LK Sri Lanka 

1 | BB Barbados L U Luxembourg^) 

Q BG Bulgaria^) |~ ] MC Monaco O) 

Q BR Brazil^) Q MG Madagascar 

| | CH and U Switzerland and Liechtenstein j~j MW MaiawiO) 

| | DE Germany (Federal Republic of)0) Q NL Netherlands 

Q NO Norway 

Q DK Denmark Q RO Romania 

| | n Finland Q SD Sudan 

| | GB United Kingdom Q SE Sweden 

| | HU Hungary Q SU Soviet UnionO) 

| | JP JapanO) 

| | KP Democratic People's Republic of KoreaO) £JJ US United Sutes of America^) 



Space reserved for designating States (for the purposes of a national patent) which have become party to the PCT after the issuance of this sheet: 



(1) The applicant's choice of the order of designations may be indicated by marking the check-boxes with sequential arabic numerals (see 
also the ""Notes to Box No. V"). 

(2) The selection of particular States for a European patent can be made upon entering the national (regional) phase before the European 
Patent OtHce (sec also the 'Notes to Box No. V"). 

(3) If another kind of protection or a title o( addition or, in the United States of America, treatment as a continuation or a continuation-in-part 
is desired, specify according to the instructions given in the "Notes to Box No. V." 
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Box No. VI PRIORITY CLAIM (IF ANY). The priority of the following earlier applicaiion(s) is hereby claimed: 



Country (country in which it 
was filed if national application: 
one of the countries for which it 
was filed if regional or interna- 
tional application) 

(i) Japan 


Filing Date 
(day, month, year) 

31. 03. 88 


Application No. 

Pat. Appln. 
No. 63-80829 


Office ofFiling (fill in only if 
the earlier application is an 
international application 
or a regional application) 


(2) Japan 


31. 03. 88 


Pat. Appln. 
No. 63-80842 




(3) Japan 


18. 05. 88 


Pat. Appln. 
No. 63-121002 





(Letter codes may be used to indicate country and/or Office of filing) 

When the earlier application was filed with the Office which, for the purposes of the present international application, is the receiving Office, 
the applicant may, against payment of the required fee. ask the following: 

r^Tj the receiving Office is hereby requested to prepare and transmit to the International Bureau a certified copy of the above-mentioned 
I I earlier application/of the earlier applications identified above by the numbers (insert the applicable numbers) ( ]_ ) (2) (3) 



Box No. VII EARLIER SEARCH (IF ANY). Fill in where a search (international, international-type or other) by the International 
Searching Authority has already been requested (or completed) and the said Authority is now requested to base the international searcn. 
to the extent possible, on the results of the said earlier search. Identify such search or request either by reference to the relevant applica- 
tion (or the translation thereof) or by reference to the search request. 



International application number or 
number and country (or regional 
Office) of other application: 



Date of request for search: 



International/ regional/national 
filing date 



Number (if available) 
given to search request: 



Box No. VIII SIGNATURE OF APPLICANT(S) OR AGENT 



Awano Shigetaka (Seal) 



Kokaji Akira (Seal) 



If the present Request form is signed on behalf of any applicant by an agent, a separate power of attorney appointing the agent and signed by 
the applicant is required. If in such case it is desired to make use of a general power of attorney (deposited with the receiving Office), a copy 



: applicant is req 
thereof must be attached to this form 



Box No.DC CHECK LIST (To be filled in by the Applicant) 

This international application contains the following number of 
sheets: 



1. request 

2. description 

3. claims 

4. abstract 



drawings 



4 
22 
4 
1 
14 



Toul 



45 



sheets 
sheets 
sheets 
sheets 
sheets 
sheets 



Figure number fl of the drawings (if any) is suggested 

to accompany the abstract for publication. 



"This international application as filed is accompanied by the items 
checked below: 

1. |x | separate signed power of attorney 

2. | | copy of general power of attorney 

3. | | priority document(s) (see Box No. VI) 

4. |x | patent revenue stamps 

5. Q certificate of payment of fees 

6. | | request to charge deposit account 

7. |x 1 other document (specify) 

Request for sending priority docs. 



(The following is to be filled in by the receiving Office) 
I. Date of actual receipt of the purported international application: 



2. Corrected date of actual receipt due to later but timely received papers 
or drawings completing the purported international application: 



3. Dale of timely receipt of the required corrections under Article 11 of the PCT: 



4. Drawings | | Received [ | No Drawings 



(The following is to be filled in by the International Bureau) 



Date of receipt of the record copy: 



Form PCT/RO/101 (last sheet) (July 1987) 



See notes on accompanying sheet 



PS-J-S-f-o/ 



INTERNATIONAL SEARCH REPORT 



International Application No PCT/JP89 / 003 37 



1. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply. Indicate alt) • 



According to International Patent Classification (IPC) or to both National Classification and IPC 

Int. CI G01N27/28, G01N27/30 



It. FIELDS SEARCHED 



Minimum Documentation Searched 7 



Classification System 



Classification Symbols 



IPC 



G01N27/28-27/30, 27/46 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched • 



Jitusyo Shinan Koho 
Kokai Jitsuyo Shinan Koho 



1926 - 1989 
1971 - 1989 



III. DOCUMENTS CONSIDERED TO BE RELEVANT * 



Category * \ Citation of Document. 11 with indication, where appropriate, of the relevant passages 12 I Relevant to Claim No. « 



JP, A, 62-137559 
(Matsushita Electric Ind. 
20 June 1987 (20. 06. 87) 
(Family: none) 



Co. , Ltd. ) 



JP, A, 63-3248 

(Matsushita Electric Ind. Co. , 
8 January 1988 (08. 01. 88) 
(Family: none) 



Ltd. ) 



JP, A, 63-58149 

(Matsushita Electric Ind. Co., Ltd.) 
12 March 1988 (12. 03. 88) 
(Family: none) 



: 1-18 



1-18 



1-18 



Soeciat categories of cited documents: 



"A" document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on cr after the international 
filing date 

"t-"* document which may throw doubts cn oriority claim(s) or 
which is cited to establish the publication date ot anctner 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document Dublished after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

*X" document of particular relevance: the claimed invention cannot 
be considerea novel or cannot be considered to involve an 
inventive step 

"Y" document of particular relevance: the claimed invention cannot 
be considered to involve an inventive step when the document 
is combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

*'&** document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the Internanonal Search 



! Date of Mailing of this International Search Report 



June 26, 1989 (26. 06. 89) |july 10, 1989 (10. 07. 89) 



International Searching Authority 

Japanese Patent Office 



Signature of Authorized OrTtcer 



Form PCX ISA. 210 (second sheet) ( January 1935) 



• 4 



INTERNATIONAL SEARCH REPORT 

^ International Applic ation No PCT/ JP8 9 / 0 0 3 3 7 

I. CLASSIFICATION OF SUBJECT MATTER (if several classification symbol s apply, indicate all) 6 
According to International Patent Classification (IPC) or to both National Classification and IPC 

Int. CI G01N27/28, G01N27/30 

II. FIELDS SEARCHED 

Minimum Documentation Searched 7 
Classification System | __ Classification Symbols 

i 

IPC ! G01N27/28-27/30, 27/46 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched 8 

Jitusyo Shinan Koho 1926 - 198 9 

Kokai Jitsuyo Shinan Koho 1971 - 198 9 



III. DOCUMENTS CONSIDERED TO BE RELEVANT » 



Category 1 



Citation of Document, 11 with indication, where appropriate, of the relevant passages 12 | Relevant to Claim No. '3 



JP, A, 62-137559 
(Matsushita Electric Ind. 
20 June 1987 (20. 06. 87) 
(Family: none) 



Co. , Ltd. ) 



JP, A, 63-3248 

(Matsushita Electric Ind. Co., Ltd.) 
8 January 1988 (08. 01. 88) 
(Family: none) 

JP, A, 63-58149 

(Matsushita Electric Ind. Co., Ltd.) 
12 March 1988 (12. 03. 88) 
(Family: none) 



! 1-18 



1-18 



1-18 



* Special categories of cited documents: 10 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 



"E" 



"L" 



..p.. 



earlier document but published on or after the international 
filing date 

document which may throw doubts on priority ctaim(s) or 
which is cited- to establish the publication date of another 
citation or other special reason (as specified) 

document referring to an oral disclosure, use. exhibition or 
other means 

document published prior to the international filing date but 
later than the priority date claimed 



"T" 



**Y" 



"A" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance: the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step 

document of particular relevance: the claimed invention cannot 
be considered to involve an inventive step when the document 
is combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

June 26, 1989 (26. 06. 89) 


Date of Mailing of this International Search Report 

July 10, 1989 (10. 07. 89) 


International Searching Authority 

Japanese Patent Office 


Signature of Authorized Officer 



Form PCT/ISA/210 (second sheet) (January 1985) 
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No. 24/1989 



PCT GAZETTE - SECTION I 



5923 



G01N 



(21 ) Int. Application Number: PCT/SE89/00 1 59 

(22) Int. FilinVDate: 28 March 1989 (28.03.89) 



(54) Title 




(31) Priority Applicatioi 

(32) Priority Date: 

(33) Priority Country: 



dumber: 8801 104-4 

25 Stanch 1988 (25.03.88) 
SE 



(71) Applicant (for all designated States except US): 

BETA SENSOR AB [SE/SE]; Ideon, Kuvos- 
en. Ole Romers vag 12, S-223 70 Lund (SE). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only) : ALADJOFF, 
Ivan [SE/SE]; Gulsangarvagen 2, S-240 17 
Sodra Sandby (SE). 

(74) Agent: AWAPATENT AB; Box 5117, S-200 71 
Malmo (SE). 



(81) Designated States: AT (European patent), 
(European patent), CH (European pat* 
DE (European patent), DK, Fl, FR^turo- 
pean patent), GB (European pateptfTlT (Eu- 
ropean patent), JP, LU (European patent), 
NL (European patent), NP, SE (European 
patent), US. 



Published 

With international search report. 
In Englis0ranslation (filed in Swedish). 




(51) International Patent Classification 4 : 
G01N 27/08, 27/28 



Al 



( 1 1 ) Int. Publication Number : WO 89/09396 

(43) Int. Publication Date: J^ctober 1989 (05.10.89) 



APPARATUS FOR MEASURING PARAMETERS IN A 
OD OF MAKING A CELLTHEREFOR 



V1NG FLUID AND A METH- 



(57) Abstract 

An apparatus for measuring parameters LB"a 
moving fluid comprises a block (2) with a flow^hfough 
^ passage (3) into which a number oMSores (6-9) 
formtfJsin the block (2) open. Replaceable transducers 
(10-13) are>so positioned in the bpfe1(6-9> that the flow 
through thepassage (3) is npfinierfered with. This is 
achieved in thatmi^encSpdrtions or active parts (17) of 
the transducers ( lO-U^aJe positioned on a level with or 
form part of the^atljoininjjsjiner wall of the fluid pas- 
sage (3), witttout projecting nuo said passage. In a 
method opff»aking a cell for measurkigihe conductivi- 
ty of allowing fluid, said cell being intended to form 
papt^of an apparatus of the above-mentionelKtype, a 
.tfirough-flow (18) is formed in a body in which 
bores are then formed from opposite directions and 
perpendicular to said through-flow (18) so that the 
boundary wall thereof is pierced. After that, a conduc- 
tive material is placed in the bores, such that two 
spaced-apart conducting surfaces are formed in the 
through-flow (18), between which surfaces the fluid is 
to move. Finally, a conductor is connected to each elec- 
trode. 




1— a 




IS 17 16 3 ^/ 



26 18 



(21) Int. Application Number: 



PCT/JP89/00337 



(22) Int. Filing Date: 



30 March 1989(30.03.89) 



(31) Priority Application Numbers: 



(32) Priority Dales: 



(33) Priority Country: 



63/80829 
63/80842 
63/121002 



31 March 1988(31.03.88) 
31 March 1988 (31.03.88) 
18 May 1988(18.05.88) 

JP 



(71) Applicant (for ait designated States except US). 

MATSUSHITA ELECTRIC INDUSTRIAL CO., 
LTD. (JP/JP]; 1006, Oaza K.adoma, Kadoma-shi, 
Osaka 571 (JP). 

(72) Inventors; and 
(75) Inventors/ Applicants (for US only) : NANKAI, Shiro 

(JP/JP]; 50-12, Nasuzukuri 4-chome, Hirakata-shi, 
Osaka 573 (JP). KAWAGURI. Mariko (JP/JP); 
Thowamoriguchihaiiaun 202, 12-1. Dainichicho 
1-chome. Moriguchi-shi. Osaka 570 (JP). FUJI- 
TA. Mayumi [JP/JP]; 131-85, Kajimachi 3-chome, 
Moriguchi-shi. Osaka 570 (JP). IIJ1MA, Takashi 
[JP/JP); 35-26, Yamanouenishimachi, Hirakata- 
shi, Osaka 573 (JP). 

(74) Agents: AWANO, Shigetaka et al.; Matsushita Elec- 
tric Industrial Co., Ltd.. 1006, Oaza Kadoma, ICa 
doma-shi, Osaka 571 (JP). 



(81) Designated States: AT (European patent). BE (Euro- 
pean patent). CH (European patent). DE (Euro- 
pean patent). FR (European patent). GB (Euro- 
pean patent). IT (European patent), LU (Euro- 
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(57) Abstract 

A biosensor of the invention comprises an insulating base board (1) having formed thereon, in se- 
quence, leads (2, 3, 3'). an electrode system mainly made of carbon (4. 5, 5'). an insulating layer (6) and a 
reaction layer (14) composed of an enzyme and an electron acceptor, and being provided thereon with a 
space (8) defined by a spacer (7) and a cover (9). When a biological sample solution is brought into contact 
with the inlet (10) of the biosensor having the above-described structure, the sample solution is introduced 
into its inside, while the air within the space (8) is rapidly discharged through the outlet (11) and. at the 
same time, the space (8) is filled with the sample solution up to the neighborhood of the outlet. Thus, mea- 
surement can be conducted inexpensively at a high speed with a high accuracy through simple procedures 
without residual bubbles. 
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(57) Abstract 

vi an ^.^!I $0r °. f thC in r e , ntion comprises an insulating base board (1) having formed thereon, in sequence, leads (2, 3 
3 ), an electrode system mainly made of carbon (4, 5, 5'), an insulating layer (6) and a reaction layer (14) composed of an 
wET! h i 3 " 6 eCtron , acc f tor - and bei "8 P rovided '""eon with a space (8) defined by a spacer (7) and a cover (9) 

secure £ , ° n ' S , brOU J 8ht ,n, ° C °" taCt WUh ,hC in ' et (l0) of the biosensor havi "S th * above-described 

TTZ', ^- Sam P' e f s °' utl0n 15 introduced into its inside, while the air within the space (8) is rapidly discharged through 

Vh u r™ 1 ; h same ; ,m ^^ e Sp3Ce (8) is niled with ,he sam P' e s °^on up to the neighborhood of the outlft. 
St Sbubbl s"" expensively at a high speed with a high accuracy through simple procedures with- 



(57) Ml 



*58WO/^ *±z/*n^ ffigft<0S« C l ) Jb (c y — K ( 2, 

JS» < 1 4 ) *Rtf\ ?6KS« C 1 ) _fcic ( 7 ) 
9 ) KJC D2fSgB( 8 ) %»aLfc«BSt*^L-Cl^ 0 
f^Bix*^* ^ytO»AP (10) 

K»*wrt»^»3^*t, 2!IB ( 8 ) rtoffi«Kl*lBP (11) 



PCTtCSrJ^T^^^nst^l^tti^C0^>-7 U y h ^lMtC PCTZfl M S ^ Is) & T S ft: »u: $ n 6 a - H 



AT h'J7 
AU U 7 

BB AJl^KX 
BE 

bg zfiv^vr 

BJ 

BR -Jz>'J> 

CF #:£X:7 U *>&*au 

CC 3 > rf - 

CH X 

CM f)*)b — Zj 

DE HH'f y 

DK t-' > V — ? 



FR 7 ^ > X 
CA 

CB -f*-'JX 

HU /n > # 'J - 

it -r * ij - 

jp B;£ 

kp tB»g££saAe#aiis 

kr ^^sa 

LI Utryva^-fy 

LK X 'J -5 > iJ 

mc 

MC •WftT.tDb 



MR - U 5 — 7" 

Mff VyO'f 
NL 

no yji/Ox- 

RO JU-V — 7 

sd x-$r> 

SE X^X-r-*> 
SN 

SU V ex h^£5 

TD * * - K 

TC h-zT 
US 



-2- 

t * & * f&sm 5 5 k * v turnip oftfa^ tfR'^mm 
5 3 -M£j- mm u umm s 2 tis^x Kfowmvf* Zo s 

Ilifti'iaiJitl^lLL LfrU tin i& © il ig & J; 

.5 \Z B* 3 gl ^ ^ >6- ~° ^ S*- "'3 a- «f,i, a t * - 

t LtH, l2lC/Tt<fc9^M * -fe v V ifi £| $ ft x ^ S 
15 ( m x. te\ 4#&fHS59-166852^£$g)o Cl © * * * 

a & $> iz'zw&me 4 * «k # at n 6 5 * 3 is u m&oig 

. L U C © «k 9 tH fig X (2, £ ?L it o l> T « ZRU S'SCIS 

25 o#^Kiia>)iiiajg£|ttKiAiT-^ii\ as 



-1- 

w ffl m 

C S t ^ t) O ?' I) So 

?r * & ffi 

& S # 7) ^ -f * # g & $ fp ffl * fij 18 t tz m * © .( . t 
^* ;u n - x -te y £ #ij i S H ^ © ii jJD ^ ^ L O ^ Q, 

ifn ?s * © ifli ffi ffl * m % : t w a -r % tc & * © <k -5 k dn * * it 

rCn "C ?U ^ § S -fe > * # £ * $ ft T O IliiUli, |j? 

20 8ftKLfcfc0#fcS o C © g #± fc-jfilfflc £ it u -sn#ra^ 

(1S11S 5 4 - 1 7 8 4 9 5 f ^8), £ftttSWft£ft#5 
25 ®f^«5 3> i^7K15 4^ M ® ® 5 5 # 



tttuo©, a & m © « *i # m p m m m © m ^ & , # fc K 

M 6 1 - 2 9 4 3 5 l^&82fc!B®©'«'f t-feyf^fliL 
fio Z. <J) 4 ± -fe v f 3 1t^t J; * £%*t*£©g^7 

1 © ± x * 'J-^iaioJSfA-^ytt^^&iisig 
£ 7 2 ( 7 2'), 7 3 ( 7 3'), 7 4 ( 7 4' ) ^filU 
» H JI 7 5 & SB rt: Effi8©±&ggfl:&7G§lf&£m : Fgg 
tfc£?B&L;/i^?L#7 7-ea^fil^ft7 6 £ * - 7 8 £ & 

» U g$ ft ift * © S K £ © p a 1 T if $ s j& fji & ft t M =¥■ g £ & # 

iiTc ^ n jrjs&7&> ^©jiTc^n^a^gs^^am-fb 

3C ?1 K £ * & So 

& ± © m n '& * © m be » , m @ s * ^ ts a « b © m n # & 

#* L *> - }§ £ ft & ft ^ fc ^ ?L fl£ £ m U £ © P£ K ^ # si t) ^ 
* fc> ^ffl©8H£**iS^£gfc{4jfl!j3£^fc5j^3ft©7K^**lll6 



* C ^\ dD ft ft £" © £ # ^ * o ft m fiS # * ffi a o jfl if, 

M *S ft fc /! AE-^&fc&o-fev-tf-i t t !i, tft 4 & *4 ft * ^ * 

^tt^It 5 c £ ft < 31 £ hz y u- ic gs in t £ fc* -e m 

fl £M# £ tt & & 0 # I! £ *i £ e * & ti-, 8fc if & § ffi D ft 

£ © SI ft * # *> ft V\ r 4 7. >J? - nf 7* ;i/ * 4 7° © t> © # M * tl 

-So 

& Waffle 

-%L BP (?) /S ^ -r +• y K % ^ £| IT) igt Jfjj I- (3 ip / L + -n,| c±= 

® t % m & * u % m w% t m m ® ± \z m m t wi^ & % 

# R Jfc JS * IS tt* S.6£*^-i-ft{kt5i:iR:j;»), i£ 

5 JI £ £ £ M £ J£ $ U i§Sf2£ISas&fctffc&ft£gA*-S 
*APii5ia^HSBo^ft:*^l2««ftoaSAR:«J:oTgftti^- 

§ & i±i p £ is «\ 15 ib m m t ffi is m t& ft © s £ i$ t t © ^ k 

»K^^b*ffSatlffi5S-C^ft]t> j§tj IB & ft * © £ K » K & fflj] 

6 & ft $ ii- & £ <t a* § 2aj^±©sstaia 

-^oigSSSISfflic, ffe # © B tl & * 7* 5 y * ffi fc ffi i\ 

as & is ^srass*fiiBJt^-5aBw©gffi*jK7ktti-r5c:i- 



£ *> ^ fc£©5*&ftfc*yif©gAP£l£*Srtftt©fffigfc 

it -e ± i3 2! ft sis - m m © & m m z m *> & t m a * * c £ 

a £ n ^ is m sj5M©m^^g^^pm, ^ tk ^ 
# ^ £ * l is 33 & ^ £ 19 & # & n s je5 # it fi= §o mm 

& iw, <: 0 if 5n M © Q ? S § ft £ fflij ^ ti ± m m 

* IS E © >r * -fe y -9- iu fc u x it, m 7K & if # ^ & JB i> S d 
£ fc <k 0 ^ rtn «[ * v 7° )v * © m ito if t £ £\ H ^ $ £ o n @ ^ q 
& m £ ffi it i- Z c £ & x # s £ £ fc^ ^ b t, £ ft BR £ fft # 

- ^> * IS BJ3 © * * v © jfc jg $ ^ jg $ £- K {4 c 

H © ft M 7.k t£ if # ^ jl £ t£ tf £ £ £ J; ^P^iB-?^^^ 
& # IK U & ?¥ tt ffi ft /-w *-fe>'-9-££i$:-rs%©-e£>| )0 

atflS^o^^-xiicout, ^ a6 sE 14 © ^ ^ £ 
a * tf- 3 £ £ ft < , S»Ti&s©is*4«^^j!jn^-§^^offi^ 

ft & fp -e m m o ^ $ g ^ $j ^ t % z. t i s 0 
m a © fii$ ^ ^ k b£ 



-B- 



© fl Ek m 4 Elte # © - II j£ $J t* & 3 * -t y © # 



VSIi^M * -fe v * © Jfc & 1$ & Ek m 8 El #J © H M'J T & S 
5 * 4 * -fe y -9- © ft ft? £4 $ |f 9 E| « * © ft 11 Ek m 1 0 0. 
mi 2 0fc«kt;il 3 El « * |g BJ3 © J3U © H Iffi $J & S '< 4 * -fe 
f * © 5} I? 14 II Ek ^1 1 El ii $ 3fc © JgiJ © m M W X- h 3 '< 4 * 



10 & T m Pal © ^ & El -e * -So 
1 

T © ^ #J © s£ W m El ffi fc is ^ * j§ + s If 



* Sq m 4 El # Bfl © /-M t-fcv to-ilii^t iTffSjt 
fc^;i>3-**yif©ftfi¥$4fcig-e<fe!K fT5Elt**©#ill2U 

•etOWfL^S^©BfffiBI"^*5o fa *>\ i4BCI4, m 6 EM- 
2 0 ^~ ix Jfo H 1 4 & £ :fl T V"> fa l^o 

HT^ -bv^©f^S!!^feK:o^-c|ft^^So <J x ^ i/ y 
r u 7 * u - l>^6 65«»tt©i|gu, * * 'J - y EP JSiJ k: 
<fc»)8'<-*h*EPfiiiJL'J-F2, 3 ( 3 ' ) £ J£ J& + % 0 & 

25 Jniil&JB*- S C £ fc «fc't), «!JS«I4> St 85 5 ( 5 ' ) h fa £ 



m m m m , m-.m s 




-8- 



m @ ffi ± £ * & # 19 £ Fal gfl * ffi tz it tz a6, ^ ^ © g @ {* 



c ft fct, £AP£j#HiP£I£#sc<bte«ki3l£ftj£©^ftj&i 

5 -?5fttt&\o* t tz, mm± =f & $ ft M7Ktti^^ ? 1 

fci !3lSi0iti^(p]±L, Saft©£&#nrafc*Tfc:bftS 
££fcckS&©£%;ibft&o 

* - * * ^° - * & £\ £BaSB£fiffiE3-5S|5#©g 



10 iz w m u mm m (d m a & m & ~i /c c 

— ^ § ft IS f4 1^ « C M C ^ ^ ^? L 11 ft i<g f$ i /j: 0 % 

^-^©ftffi^l&££KjSLTj®&4b7k&££jiR3-;s 0 * d 
IS n ft * $ A L T 1 ^|CigHK 1 V©HE£r£pjJ0^-<g> d i 
15 «fc 9 ^ /JjJJ 5£ m & t y - k # ft ^ 55- g l /Co ± ffi © t y - >♦ % 

fp] © a e En jn k; «k ^fiJcLiaii^7jc^©i6^m«E*if#&ft 

/Co il ©ISSfiBIg-cjbi / ^/3 - x 0 ffij g k: 2t Jfc s e 

± IS ft fiS K: ft £ * y -9- © jfc g ft ft © - ffl £ t m E EP in 5 
&t © i iiSI i^' - x ?§t i 0 i^^ I 7 i A fc^ t ^ 

20 ft £ g ft & # ?# ft /Co 

3 /c^ ± 15 £ IpI — tt If © 7* ;u n - -fe y -y- x 3 0 4! o ^ T pj 

C IS ¥4 ft -x? IS g£ L /c i C 5, £ m & » I* $j 5 % t & fiP T * o /Co 

$ 6 C H 3 H ^ * fit 5fc W © AS "e m fp L /c y* ju =i - x -fe 
y * i H I:, II*i3O°/.i8O%0| # T H fg'fc £ £ 



25 ^gfco^-c^ft^ftl 0 4g © * y -9- £ % ^ T Jt $2 $ ft L /c i 



@ * -vn ft * + c. 




-7- 

Lb M © M £ - £ <h ; U o u - K © * g SB £ S -5 <fc 9 £ |£ 

H ^ — 7. h ^ <zU Sl! ! . -fin *i. 'JA Tl ' -r S ^ y:. e< -j- z 

l|g^4^ 5 (5' ) <om\hu^^mm'^ 
5 i o o v ic -r 4 r«fl a m m * m t coi^uigsR^ 

£ IS $ L ^ S*tti5^?i LT> * ;l/ sK * •> / f- >Hz ;u a 
- * (KTCMCilt) ©0. 5wt%7K^^^mtI±^SM, 

10 fc&A¥l,;fct>©&jgBBU 12 & $ ii\ CMC-GODl^^i 
1 4 ^Jg^l /:» £ © Jf ^ CMCiGODIil^W 

3^c$^Ko^ m 4 HI fc t£fc, g^MPal # fig fjl 
15 tffilHSfcfi^i^iiU 3t5EI©ftgg|2IK:^*-«k-3fc. 

*© + *3|5£li2(f& S$7 n 0UilR:tO?) i *> * t 

t *> to >) i&n/sau^©«saB»-(*:<tt/:i % izunm® 

20 -9ttLi:S2«^)©K^^t-tfc?) % - £Mb L Lti P 1 

± IB © £ 5 fcHHfifcLfc^Oi/a -*-fevtf©5fc.3ffi©i&AP&Sft 
*4 % T * 3 ^ ^ 3 - x m Q M ( 2 0 0 m g / d 1 ) fc j£ M £ •£ 

25 8 A 0 £ ^ & tti □ 1 1 y> m * i±5 § tl, Id] 0# (C £ Rfl 



Z. $ ^ C /i ^ 2' ju zi — 7, -te v -tf- :fo U T {i 5 H 
* ^ T ^ © ^ M L f# 3 ^ © T" & ^ £ ^ ft X ffi fig © 
© fc o O T it»J # 2 £ & fc' io U t *«J 3 %• if fi * ^ t f- a 

$fi©5S##&*-**frK:jEJfcJI^«^!IKAU SI © II M 

- x m & * m stsu^ti^ 

CMC - C- 0 D S * f 3c t I t ? !i ^ M f ! ! 1 b ± ' 1 '% -z +i 
mi tz'&^ Hfc£lTli/7t^?iTCMC-GOD-l?g| 

T 7 x 'J *>.T y it * >J ^Oit|± H H B ( sp £j |i g 1 0 U in. T ) 

££&©£#|£U ?#&*lfc#fS:ft&CMC-GODJI±^M 
§fl L fc 0 £ © h^x^SIIEStt, CMC-GOD - m 
?fiftl^^USlSI^|giltMU * & H !fi 09 

^tiiiO^^a - x-b y D-i t fco 

*^AU ^ 1 # & M fl Pal 6 0 0 m v © m E £ ft Jn 3 
i J: 0 > ^ * R Jfc T- £ $ L 7 x a y r v \t * 'J ? a * jffl j£ 

ffi -e B&tt u <: © i g © « e ep m 5 s> % © m m ffi * mi m t £ 0 



-10- 

2. 6 9-^ £ ifo U U Ki o o T 3 °/o i IS a6 T a Jf ft fit * ^ L fc, ' 

ttzs mmv&WF- o ^ t n & #j i i !ii « £ ^ & t ^ b z .5, 

lu ib m m © * & ft 7^0 
± IB m % #J * ^ i/ •> f y oig^o.oiw t % £i ± £ ft 

£ £ 7 x U T y ft * 'J 7 A # 9 * < h ;u x y t|=r # gfc f § 

X>MT&&%fts.t)^ Iltto 7 x 'J •> 7 y y $ a - u y 

* y B # file -e § fc 0 u -y f- y # # ^ jg £ tt> 7 x y 5/7 y{h 

* : -' ? - 1 # * -3 - £ mvitn +z 5 -If # ti *f -5 c ;S $ .» b 
^ 5 X & ifi JL 6 ft fr\ u y ?• y £ ^ fln * * Z. tia 0 £j - 
« ** ft K < w 7 x li y 7 y ft ij -> ASiigic^gj-cifc, 
u y f- y © a K u M < ft 3 t t h c 7 x 'J -y 7 y ft * y 7 a 
S**tt***iRi<<tts ^ 7 x y -y t y ft a y nojssai 
fc^SSfcid), 0.0i-3w t «*«aaiSjA6ftS, 1/ -y f- y © 

*> 19 fc # 'J x f- ix y ij =1 - ;b 7 + ;b 7 x - ^ x - r ^ ( 
iS p°p £ : h >J h y X ) * M ^ iz t z 7 x y y 7 y ft # 'J 7 
a © % ffi ^ * h * x y 41 \z to n * * § a6 fc « 0 . 1 %£i ± & g -e 
^ofc^ ^-yfyiiiic^^^^x 'j y 7 y ft * h i fl 
^M^tlfc. RMft&m t I T &^ ffi IB © ^ij © fl& fc, ^- u >f 

r * X h 'J y i\ m ^ § ^ ft: £ W % ^ % iZ to 1& * it, o » 

* s k. £ e ^ «k a* * ;& ^ © t? ab n m iz %\\ m t n % z. 

• © d> ft 1^ t> © -e * ft «: «fc v\, 



-12- 

ttz, i! oiffl^ii *i m ^ * 9 ^ x ^ - * h i 

7 ' O2oi:^inciia!), £ Pal 8 £ # A □ 1 0 & j# 
ihQ I 1 ttSLitTiS, 

£ fc, H 5 EMc ^ fl © ^- >f *-fe:/-»j-©5fc3SSB#0JBtt 
£ ^ T-> A**^o < t'3ttfc'{>Oi:out, % <D ft MM & 

o T jg ;t T £ 315 % # ts is m A. □ 1 0 c !1 ^ * n £ £ 56-, m 
□ Jl H C f£ m m <D m <6' & * # < , $ 5>fc4>*©8*4«K:*tL 

f£ SS m 3 

m m m 1 iiscsstj: d , jg 1 2 ei t ^ m @ & m & 

Lfzo +ftt>?>^ g«±fc«y-F3, 2K 2 2^ 2 3 <t i 
ft £ £ ft Jft 3 2t *I 5 & 3 4" © $j 5£ @ 4 K 4 2 > 4 3 %B 
Z £ iCif), ft 8B £ & fr * S 3ffl©«ffi^*8|fiRLfco 
£ * © &ij £ M $ H Jg #J 2 i^liCLtCMC-GO 
D - 7 x 'J 7 y ft ^ 'J SAJIfr&ttSEJSS&JBfiELfco 

& x ^ - -9- J: & u ,< - £ n jft #y i i|p|||fcgfL,T- 
W ft L /Co C c ^ *^-iMi*©-aB#r<LttJfct0!>£ 

& n -c * *k ^©isa>)i6tifcais^**3gHiai58*jBfiRL-c^So 

LtlillUfc!), <!: ft o T ^ 3 0 * fc, M 

» « A □ 1 0 £ fc 5 0 



-11- 

± IS IZ m ^ 7 x 'J •> 7 V ft * 'J 9 A (,t jj* a (Oggtoiit 

m us © 7 x >j •/ t y ft * ij v a o jg n £ ta & t> ^ 5 ^ c 

J; 0 f/t 5- (0 © & © gg & t 7 x 'J -y r y ft # ij 9 l j§ £ ^ 
fifc U &ffi©fi*I©%©^ft$L£(!UEffi1«0*';ua-x-fey 
* o ^ t /& £ £ it & L fc„ 3! 1 5 El tt> fit $4 {3 3 ^ o * 
f * © * # S> «tlC/^3-7 4 0 0 mg/d 1 KSttSR 
JS^7NfF^**bfc 0 ( ) otliylog (Jim) ^i^Lt 
^ *o HI 5 m iz ^ «k r> \z M u & g 0 ^ # jg & \z m K 
IB I* T £ S % B# fkl # *h si fco 1 4 5 ,< -y y - ^q$-| 3? 
t& ) * ii ft I tz 7 x U -y 7 y ft £ U 9 a (ggi o 0 # m J£J T) 
-ettSI t * y -9- (*, 2£jartfcEjfc#&7Lfc, S & 7 

x y s/ r y ft * y ^ ^rn^r^mt t ^nm^^t^y^^m- 

£ M # £ Jfc g © i* £ o £ # ^ & 0 £ 0 7 x "J i/ 7 y ft * ij 
nCfS^illSSf^lt'lS #\ 7 x 'J -y y y ft # ij 7 

otS^ftfiEfi, 7x v *s t v ft * y v & m % Mf& is Z t 

l o o u m J2J T k: ft Ii ft t 7 x 'J -y t y ft * 'j 9 a * i> * x y 
fciHfCS&T*-St* h>n>'j&**-&<?>a>fc5[ftU 
£ £ © 7 x 'J -y 7 y ft * y 9 a Jl # j£ $ iS )W & K *> il < 

m m iz M ^ § fc c CM 
C-GODI0±C7 x 'J -yryft^ U ACl^^lL t| 

± ta m m w iz *$ ^ t, a*AP&tf$iijp& is # * £ & y c -> t 

t*> m 4 6 H fc ^ t fc iBBJil^K, 3! 8 11 © ft A? $ & 0 



-14- 

&«©mg£±^jBj5JcL;fe^ - v 7 t *^-9*g|L 

iz 0 ^ £ ^ * ^ - 1M2 & £ L £ £ Pal Stf 8 1 , 82iU2^0 

A □ 1 0 # * '< - k # T & -So 

±8E8JfiR©^;u=» - ^ -fe y t i: o u ^JflS^J 3 fcxE^fci 

i^U 1 io-fey toi^ti L, 30^o|I]-tta©-t2^-9- 
Kol^SKLfciLi, Mi & gfcte 2 . 2%£JlffT&ofc 0 

C © .ft C, li 3l!^ttyf ^ r is> J: *5 a m it £ 
M S^-Ciifi^ & £ L £ M £ W L T ^ 3 © T\ li© 

•fe^t-e^/i^^t, * § v> it b# p H i ^ ja m m © n # s .$ # t 
t fc c © eg fc m jg * ti ^ c i t* m % m © « s & £ 

2 ^ © ft £ |£ *n^n©ffiPJSBK:^t-«*A 

5 

&13l2R:^*-8lJ&£©fl!ffi6k x ^ - J8 ^ T & 

TKl^^S^^a-^^y^^flfjjjjtfco * f\ JIJ 5£ II 4 1 © 
± tt ^ ffi 01 1 i^SKL-CCMC-G0D*&tt5g|£S* 

Jffi L fc 0 - 3\ iSS4 2©±KttCMCl0*%iiSLfc e 

±sa©fliK:uTf#&nfc2isa©iiffi3R*w^s^^3-x* 

gliS( 2 0 0 mg/dl)^IAP10l;;ilTU &*©« 



-13- 

X, ij y< - 9 fc « 3 41 © ft * * m \h □ 1 1 , 12, 1 3 * t£ 

J: *> £ H SB rt © * m & § ft ft # S> IS 14 & « ft Sj? * ^ ii ^ 
fc $ A £ ft -So 

M © V & % o ^ X U % U -e © i4) fit ^ * & T 1 0 © * y> 
Clfc^li I fc. d ft £s 30^i©|p] — tt^©^';i/3-x-tey 

x ^ a # - if 7" ;u * i 7° © -iz y -9- £ 55 V r ii, § rr y * % © 

10 s ts s ^ # i- © m g * « c & t -t % m n ^ a & ^ & c /jn $ < -t 

% AMI H tt ft ± fc. ^ t B S "C %> %>o £ ft b -fe y -9- Pd] © M S 

't^ltt*&, ± IH © <fc 5 |ql — -fe y * k: j£ » © m II ^ * IS 
* © JES&til©¥fc)M £f# & C i Rl J: »K <k 0 ft flf & ft ftij ^ 

HI 2HK:i43fflo*ffi3Sf^r^S^Jfcoi\T*tfc^ c ft 
#Rjf£-e&£ 0 *fcSffiJ8BoJBttK:o\,%Tl4 % H ffi 5fc o * ' 
20 'H 16 0114 

k. m ^ n m m 1 i iwi m © # & i«±i:«'j - h 2 u 2 

2> 3 £ C ft £ # jfc s yaij ^ |i 4 i , 4 2 i * il © ft II 5 rt> 
£ ft £ 2 l§ © H II £ £ |$ L fco 31 Ifc #J 2 £ II] ffi fc: L X, 

25 CMC-G0D-7 X "J '/ 7 y * 'J * a « £ ft £ j£ jft jf & 



-16- 

d £ # £ So iSS*iiSt5JS0-fi|HT(4, 3 * o 
«'J-K*»«±KiEP H t 2*fcy-K5fc3S3B©±fc: 

# # - *♦ y - * h & en u m&mz * - t l tz&, 

tb L T ^ « S t) 1 # <D 'J - K ft M £ o ^ t, * CD It E £ *a fi 
t Tigft$g£fl2gJ<;L> ffi/fcftffifcffiitf-att^fcj; 0 til J& 

f£ ifc 0"J 6 

^ ffiS 5 fi: to ^ /QJJ S14 l©±KHiS-!5i!2il^^ ic I T 
CMC-G0D-7x 'J '/ 7 y ft * y f A^b/^g|;i^ 
4fc»UE«i4 2o±KCMC-7 s 'J 7 y * 'J 0 a ^ 6 ft 
aJBfe^tt^Jlj&fiJcLfc, fflj 3£ tt. EP Ja « E * 0 . 6ViU 

H ft 00 7 

^ Sfc $J 5 fi: ^ T-» M'J 4 1 o ± fc H ffig #ij 2 £ [W| $ fc L T 
CMC-G0D-7x U s/ Ty ft * 'J fAfr&tt-SjRJ&JB*^ 
fiR t fco * £ zlJ^ti 4 2 ©± fc (i, CMCi^liSLfc^ 

tffr&ttS^&Ji&J&jj&U * b fc 7 x >J •> T v ft # y 7 a & 

e*o. ev&u unm t L T * ? - x t ■> 3 W ( * ? v 
- * ) & £tf7K»ft*JB^fc£i:;E> > »J ^ 8E 4 1 ■ fc ^ x [± 7 

* = -*fflKK:atJfcLfc* «E # f# £ *u £ m SI42fcli 
^ T tt 7 ;u a - * t X > a - * © £ If ft g ft jft t fz M tit ifift 



-15- 

m % © ± <\ m ^ tz 0 fc\z, mmm 1 tmm ^ m t m 1 # 

&fclV©*E*0]jQU 58>&©*Jfcte£jJ||J£Lfco 

11 41C*t, CMC-GODI©lliI©tb^*A^ * 
fc. CMCi/f tt(Dli^®tti^ ( 7 5 y ? tH ^ ) ^Bt^ti 
? hfjkto 0 J; ») !8 & * i 9 fc, A O tlj (i 7 x s ;i/t" y | 
© if in £ £ t> fcig * u -#B©tfi;fct>EU£ttJtjjnj&i*& 
ft <£<, :nii7X3^t'ySltSt5#^0llioilAS|J 
S'lLl^c i ^^Li^§ 0 d ft J: & % PiWffi3fc©di:/j©ig( 
A - B ) *^£tS't5i/^=-xK:S<a«E M # f# b -ft 5 0 t 

* - m m m, m -n © m :m & k & 7k *t is & ? jb # * * $ t 

tiill % <Dn®% ± t Z C £ b X- £ illgft^H 
ttffl*ffi£©fllJfc#l!--£tt?K Pi*ffi5R©ttS«a«te«kSili 

* fc> & ± © ^ % 01 *>■ ^ t ti m & sb # # ay ^ ti i ft g O 2 



-18- 

-c, % 2 m z m f&t & m 7k & m ft ? & mm & z ^ t ® !& % % ^ 
5 ? )v a - x m m % % m a p & jua *^ i»»tiisit7/- 

F # ft ^ + 0 . 6 V © '« * * « E & EP Ja U 5fj>&©jfcgmft£ 

* ftj 3£ t £ c 5, 9 0 0 mg/d 1 & ± £ ^ o ft m & * X & iff K B. 
IS 69 & # $ & tifzo ± IB © y jv a - x -fe y u- fc jfo $ y -f ;u % 

5 0 I ffi T L T 1 # ft © IS £ M WL £ Ml m I iz £ c 5 # ^ c 31 

10 tt © J: ^ jsg jfi% h n tz 0 

±ia©^&T"ftfi£Lfc?*A'='-x-tey-tf-£, ^ ;u n - x -fe 

© 2 a £ fc o v> e £ & x 3 5 x\ 3 o s m © & n u s& * 

nn^tio ll«liU^;^-xI|| (90 mg/dl) * JB ^ 

&53f20l£I£tt&frofc%©fco^T®CV'fIfi5. 3£ 
o fc PVPfr&fcS&2©fl*!ftttfc$>©©CVffiti2. 

5 £ a J6 t & ft m in f# & n fc 0 
m m m 9 

20 Hi«8iHS:CltCMC-GODJi, iJit^PVPl* 
ifilcLfco C©PVP^©±^, ^SStt^ijT-^^u-y^y© 
0. 5 % x * j - ;i/ $ ft 4> £ L X 7 x 'J 5/ 7 v -ft 

* 'j * a © *± s £ a if ^ 0 % T> mmi^ « % * * § c 

£ «fc o T 7 x 'J '/ 7 y <t * y * a - u •> ^ y a £ $ t £<, 
25 C©7x 'J -yTy-fb* y ?A-u-y^yJI£^j&ir-;£^cDfgj£ 



-17- 

h ft tz 0 c ft h © M af£ fig © # a> e, x * d - x fs S * ail 5£ t? § fc, 
H t(5 #J 8 

HT, *A#*'/^*t*o-^ (KTCMC ii§t) © 
0. 5tt%7K***«8iS±^S§g, f£4§LCMCJf£^j?£?- 
&o & fc, COCMCl^i^J;^^ ;u u - x * 4- -y V - 
•*7Kfc»»Lrt:fc©&g&§U CMC-GODl^ 

M $i L tz Q Cffll^ CMCi GO Dliai^fifjK: ig £ 5 ft ft 
Iff $aHDy©IIttifi 0 tl^o $ 6 fc* i o CM 

•J fc' - 4/ e o 'j K y (JilTP V P i Bgt) © 0 . 5 % x * / - 
**«*EB§-U «ft$-ti\ P V P JH*^ & S ^ 2 o JB* JBfiJc 
t fco d©PVPS©±^ > ^iffittS"C*4i/ '/f y© ix 
Uiy»*i|it:|fS$«:i!j&«7i y 7 yfl: * »J $ a © 

L fz 0 * t T> ^ #j 1 i 13 ffi fc x ^ - * /< - i i I, t - 
# ft t fc. 

c©7 x y r v ft a 'J SA-uf^yJBfcJBfiR-a-SKojg 
7 x y *✓ r v ft * y n-u->f yjgs^pvpiin-ic 

£ £ £ £ # njf£ £ * © fen, $ - 7 x 'J •> 7 y ft * 

C©«k'5te«?SSfril?ffiStt»J*Sia^5l!R©«ttEit 



-20- 

Kft#©tt&3Pfcra&? , $SLfc*y*j£;£#f#&*ifc 0 

£x±^.m^tzmmm i - Qizisuxu, £ p« o % # § $ 

A □ t m & O iz o ^ x uffififfiiHic £ n jg^j 

J: !K *APfr 6 ©a*4*©*A# J: D H ft £ ft fc 0 cojjj 
*tta*tt©**8*JflV***s 2P«£Mif-£$ 

— ^ a « i * - o pj m x ^ - cd jf * * § ^ « c n 

So & ± © Pal pg Hi tt 0 . 05-1. 0 {R} # il §3 "C 

^KfflUfiO. 1-0. 5 (ft) f ^ 5, 

* © & fiJ tt, **fc«*fcJ:$fctt*tt©R*tt*A©fl!ifc:> 



-19- 

£ * * ftte: H US & c: £ # tt- £ fc 0 ft *> * v tciisi 

SIKH* L ti^-tt 7 x 'J * 7 V ft # 'J ^A-lx-y-fyS^ 
tit 1- 5 d £ # nf tl £ <9 , &g<!:**l3ft/hS&K§lj*-*rtf 

±Eo J; 9 K: L tigl L fc / ;i/ n - ^ -b y t o d - xl 

9 o o mg/d i & ± t ^ 9 s m * ? & ti m m m & w m i n 

* fc> tin $ £ i£ $4 £ fCi^/ii^C^i^CSittoj:^ 
JS g & m Z> n fz 0 £ 6 in, II #ij 8 £ ^ ft L T & 7K tt M ft ? 

f^ttS"? 3 5 °C\ 3O0fJ|(OftSSK4fffi,fcici, 3 

ft * © 81 file tt* •by**«f^JSJc*nytl^j^-C^'??K:GOD- 

fc fc «#ttt6*HJ6*ili^Jlt^-,fco iiu IB H ffiS 0'J 8 
.*$ J: # ^ ifi $J 9 T- JB ^ fc p V P & § & 7K tt ft # ? € 

K»tt»C*j^"CG0D-CMCIi7i y <y 7 y it * y * a 

-c Iff IS ? A, a - x -b y -9- -e ;u a - ^ » g ^ dUJ J£ L fc Ji £ fc 



-22- 



5 



10 



15 



20 



-21- 

fr&M&TM-Cftmt Z C £ £ J: & ISI ± S c 

;nr;i/n - xtii^fflt" r' y y y 1, * n, # * -> ^ ^ ,u 

•fe ^ D - x ^ ^ 7 f y I, 7 t 'J ;u §g jtg f - , u T ^ 3 _ 

t'-^t'a 'J F^S, ft 7k v 1/ 4 y gg % © © # jf £ L 

& fc\ & ± © ^ ffi #J £ *J l> T (4 m tl SR. # # yilU £SiJ}|o2 

liip^uiilcout^^/:^ j$ & £ jn ?l 

3 « tl £ ft $ S C ifcj; *6fc||K3jf(Sii_ht--5 ui 

# -c So * ft, « S # $ t I X tt, Hifi0!!K:jj*Lfc*-#i'tt 

* y f ^ » 3c s s a a © /a as n 5b o -e-* s cn 
El # m x. wr * / v $ >fb £ & 7 x o * y $ ^ & % ti £ © u 
h y * x it & m * m ^ s c i % -e § So 

^**'>^-*K:|SS$nSilitt/s<, 7 ;i/ n - ^ * * -y y 
4 # T* H So 

a £ ± © * ij ji «j *g 

a m tc ft s «t < & o us ^ £ mu 5£ t- § s £ a, E^^sfc^^-c 



-24- 

*i S £M oo // mj^ T © « ^ g g ft © & ^ £ y± 3 c i^^ti 
7. St#©SSSlBSS 4"E * fcttSB 5 EC ^ a ?R tt E £ ? *i v 

y ~f y rk^ * ^ 4- •> p< f- ;l/ -fe ;l/ d — x ^ 7 f- y ^ 7 

* 'J >!' K *S t* — ;i/ T ;l/ 3 — ;i/ 2^ t* - ;u h° a "J F y ^ $ 

^ v&Xtfr b MIR istiiz^-ftofrt t < « * ti & o U & 
%Q t> tl % 4 * y ■$■<> 

* II ?k £ IT L t § ,x- ^ ^- -fe y 

4? y £ ± & i -r s 4> < itayssi»s^&a-52ii©ag3R 

tt 3 K Jfc 1 * fit *.> flbl&Ofcffi^fcSTKttSffl^JBfcS^tt 

10. »*©IBiim2^*fctt»3«fi:*y^"r, * 
- * y * £ ft £ £ 4> < ifcfflXgffiittffifr&ft^fflomffi 

«?g£ftfr£tt£RjESJl£tft;i, ft!l £ © « tli ^ ± §L 7K if 

* ■& v -9-0 

11. m # © 15 W £ 9 ig * fc « If l o £ fc ^ B ffi £ # s 
6 * # ,11 ffi -C * 5 /< 4 * * y * 0 

12. 8*#©«SfflS! 1 5fc*5V*T* «&*tt©g«± 



-23- 



I * (!) 15 | 

1. t Kmm £ w t ■■ * ss±ciri2SiSJi £ ^ £ m 

R*SKilRtTO«aKji«ig^*^S2flia^-c«»]t, 1ft IB j& ft 
* * © S K « g * ?IJ mt Z> 'i<t * -fe y 

2 . !I * © $g IS fg l II k: *$ ^ tll^lilcDH^^^ 

!K lifIBiS»iB©SffiSfc&*ajfcL;fc£jfcJI£, 
Fal g& £ ft t T ^ § /< 4 * * y ^ e 

3. n$ o to mm i ^ k *$ ^ m^^^^^fi ©mtig^ ^ b 

L T U 4 a /f ^ -t y -9- 0 

4. H # © $5 Big 1 ^ ^ M^tt©S^±icd><it>^ 
'< -Y -b y ifo 

5 . 3s * © m m m i m k *> o fg m tt © a « ± & 4> < «t % m 

ffiT SB JR « SHb&TcgP* i «7Ktt» # 
fc V ? S j| & tt % /< 4 * -fe y 

6. S*#©IS!l£4S*fc«3S5:SR:fcV*T^ m?gg#Jl#, 



-26- 

17. g#©(BBBSS15£*fclimi6£fcfc^"r, if 

18. i^oiSI^ l 7^C*^t % tfc & # 



-25- 

iz x y u - y ft ffl^j&j&is to tz ± + & 

13. If * © ?Rq H g! l il ic ^ & ff & cd S U ± lz, {Pit 
fcffl^ffiittffifr&fcSmffi&SrJgj&U ftj 12 « IS & ± (C K 0 

5 mzntfzwo, luiasjs® # & * t£ s # ? i sub a ?c s* * a> 

14. © foH^ 1 3 ^iC U T> Hl©jl&tf|!2©JI© 
S ?k tt H ^ f ^ -fe ;i/ d - x t' - ;u h" d u F y 7 v 

10 t ? 'j ;u gg tg ^ f - ^ 7 ^ 3 - ;i/ r y 7° y At 7K 

* fiJS U ffi IS S ® ^ ± fc, H 7k i5 # =¥■ 7K jtt fc J: 0 s SI -ft £ 

«5c»«7K*«[*^^L/r^ fg.£ L T £ m M £ mm U 

1&i«?#?JI©±£|g&SLTB?gg#]i£^j£U & fc-* /< - 
2 5 t £ K — # ft f * ' « 4 * 4z y © it & 0 



WO 89/09397 



-l/,4- 



PCT/JP89/00337 




FIG . 2 



66 




WO 89/09397 ^ ^ PCT/JP89/00337 



2/ |4 - 




WO 89/09397 



PCT/JP89/00337 



- 5 /.4" 



FIG .7 




O 100 200 300 400 500 



WO 89/09397 



_9 7 _ 
/,4 



PCT/JP89/00337 



FIG . I I 




PCT/JP89/00337 




WO 89/09397 



^ PCT/JP89/00337 



-'2/ |4 - 



FIG . 14 




O 10 20 30 40 



7X ^yj/tr' fefe ( m 9/d£) 



PCT/JP89/00337 



-13. 



>/|4 



FIG .15 




O 1 1 1 1 1 1 

635 280 145 100 70 
(20) (53) (105) (149) (210) 

X *y 1/ a- 4p£ 



WO 89/09397 ^ ^ PCT/JP89/00337 

- %.~ 



IS ® © # # ^ © — ^ ^ 

1 ,6 3 ,7 1 

2,3,3' ,2 1,22,23,6 1,62,7 2,73, 

7 4 U — K 

5 4,41,42,43,64,73 ffll ^ S 

5 ,5' ,6 5 ,7 2 ft $ 

6 ' 7 5 JB 

7 .7' 

8,8 1 ,8 2 $MS 

10 9,78 * si - 

1 0 mxa 

ii.i2.i3 mm a 

14 Rj&m 

5 i • 

15 5 2 a*xji 

54 ffi Jkm 

5 5 mmm 

56 : /h a 

20 6 6,7 7 •••• ^ ?L # 

7 4 # J& m 

7 6 



25 



